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TERMINAL AREA ENERGY MANAGEMENT 
REGIME INVESTIGATIONS UTILIZING AN 0.030-SCALE . 
MODEL (47-0) OF THE SPACE SHUTTLE VEHICLE 
ORBITER CONFIGURATION 140A/B/C/R IN THE 
AMES RESEARCH CENTER 11 x 11 FOOT 
TRANSONIC WIND TUNNEL (0A148) 
by 


P. J. Hawthorne, Rockwell International Space Division 
ABSTRACT 


This report documents data obtained in wind tunnel test OA148. 

The objectives of the test series were to: 

1) obtain pressure distributions, forces and moments over the vehicle 
5 Orbiter in the terminal area energy management (TAEM) and approach phases 
of flight. 

2) obtain elevon and rudder hinge moments in the TAEM and approach 
phases of flight. 

3) obtain body flap and elevon loads for verification of loads 
balancing with integrated pressure distributions. 

4) obtain pressure distributions near the short OMS polls in the high 
subsonic, transonic and low supersonic Mach number regimes. 

Testing was conducted over a Mach number range from 0.6 to 1.4 with 


Reynolds number variations from 4.57 x 10° to 2.74 x 10° per foot. Model 


angle-of-attack was varied from -4 to 16 degrees and angles of side slip 


ranged from -& to & degrees. 
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symbol 
Ab 
A; 


Asb 


Plot 
symbol 


AB 

Ai 

ASB 
BREF, BW 
BV 

CAU 


CA 


CAF 


CASC 
CDU 


CHBF 


CHE! 


CHEO 


CHETOT 


CLU 


CBL 





NOMENCLATURE 


Definition 

total Orbiter base area, ft? 
area over which Py acts, ft? 
speed brake base area, ft 
Orbiter wing span, in 

vertical tail reference span, in 


Orbiter uncorrected axial force coefficient 


Orbiter axial force coefficient with sting 
cavity adjusted to average base pressure 


Orbiter forebody axial force coefficient. 


Orbiter sting cavity axial force coefficient. 


Orbiter uncorrected drag coefficient 


body flap hinge moment coefficient, about 
hinge line Xp = 1532.0 


inner elevon hinge moment coefficient, about 
hinge line X, = 1387.0 


outer elevon hinge moment coefficient, about 
hinge line X_ = 1387.0 7 


total right elevon hinge moment coefficient 
Orbiter uncorrected lift coefficient 


Orbiter rolling moment coefficient, body 
axis system 
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Plot 
Symbol} symbol 
Cry CLM 
Cn, CLMU 
One CLMF 
Case CLMSC 
Cy CNU 
Cy CN 
Che CNF 
CN oe CNSC 
Cy CYN 
Ci CPi 
Cy CY 
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ix] 
A A 
N N 
Y Y 
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NOMENCLATURE (Continued) 


Definition 


Orbiter pitching moment coefficient with 
sting cavity adjusted to averaye base pressure, 
referenced to Orbiter MRC. 


Orbiter uncorrected pitching moment coefficient 


Orbiter forebody pitching moment coef ..ient 
referenced to orbiter MRC. 


Orbiter sting cavity pitching moment coefficient, 
referenced to Orbiter MRC 


Orbiter uncorrected normal force coefficient 


Orbiter normal force coefficient with sting 


Orbiter forebody normal force coefficient 
Orbiter sting cavity normal force coefficient 


Orbiter yawing moment coefficient, body axis system 


surface tap pressure coefficient, port i, 
(Pj P..) /q 


Orbiter side force coefficient 


base area force and moment coefficients. 

The first subscript (post fix) designates the 
type of coefficiert, the second the pressure 
tap and it's associated area. The symbolic 
vectors [X] and [Y] are defined below. 


axial force 
normal force 
side force 
pitching moment 
yawing moment 
rolling moment 
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Symbo1 


Plot 
SymboT 


2, 
2D 
C 
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wt — 


LB 


LREF 


LU/DU 
MACH 
PHI 


Pj 


PT 


RN/i. 
SREF 
TTR 


XCP/L 


X/LB 


NOMENCLATURE (Continued) 
Definition 


areas associated with pressure taps 
+ through 6 see figure 2b 

Sting cavity area 

upper body flap area 


Orbiter reference bcdy tength, IML nose 
to Xo = 1628.3, in. 


longitudinal reference length, Orbiter mean 
aerodynamic chord, in 


uncorrected lift to drag ratio, CLU/CDU 
freestream Mach number 


angular cylindrical coordinate position 
around Orbiter body - deg. 


pressure at surface tap i, PSF 

freestream static pressure, PSF 

freestream total pressure, PSF 

freestream dynamic pressure, PSF 

unit Reynolds number, million per foot 
wing reference area, ft 

freestream total temperature, °R 

center of pressure location referred to |}, 


longitudinal location af body surface, 
fraction of body length 
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NOMENCLATURE (Concluded! 


cs Plot 
3 Symbol] Symbo] Definition 
i K/C X/CW chordwise location on wing surface, 
oe | fraction of local chord | 
oe X/Cy k/CV chordwise location on vertical tail, 
= | fraction of Jocal chord 
- Ny 2/BV spanwise location on vertical tail, 
: fraction of vertical tail span 
a n 2Y/BW spanwise location on wing, fraction 
eee Of semi span 
a | Xnrp XMRP longitudinal location of moment reference point 
eae XT XT longitudinal moment transfer distance from 
om | Orbiter balance center to Orbiter MRC, in 
: Yrp YMRP lateral location of moment reference point 
ee Zr LT vertical moment transfer distance from 
at, 7 Orbiter balance center to Orbiter MRC, ia 
“ie a ALPHA angle of attack, degrees 
ae 8 BETA angle of sideslip, degrees 
ee | 7 | BOFLAP body flap deflection, degrees 
2 § ELVN-L, left elevon deflection, degrees 
es eL L-ELVN rs 
i r | ELVN-R, right elevon deflection, degrees 
eR R-ELVN , seid 
- «6, RUDDER rudder deflection, degrees 
= Soh SPDBRK speed brake deflection, degrees 
ce . “orp ZMRP vertical location of moment reference point 
x $$ mask character used to indicate all 


possible values for this test 01 through 85 


ee: ee ey 


REMARKS 


During the course of the test it was necessary to replumb the scani- 
valves. The resultant time Joss necessitated deleting he priority 4 runs 
which incorporated the use of the metric vertical tail. | 

Nata obtained from pressur2 taps 184, 296 and 347 are suspecc due v 
Slow leaks noticed while leak checking individual model pressure +1 | 

Body flap htnge moment data for datasets RE800? + . RE800> have 
a -15¢drift while datasets RE8006 and RE8OQ7 tz-+ u 210%drift due to data 
recording system errors. System checks during the remainder of the test 
indicate a system error oF less than 4% for body flap hinge moment cata, 

Rolling moment data has an approximate ~.003 bias in the coefficient. 
The reason for this was not determined, but possibie sources are fabrication 
tolerances and/or differential stiffness of the left and right elevon 
panels. 

Distortion of the instrvumented elevon shaft appears to have occurred | 
around run 310 due to model assembly difficulties and the maximum loads en- 
countered at these test conditions. A comparison of measured elevon de- 


flection before and after the test with the nominal setting is presented 


below: 

Elevon Panel Nomina] Pre-Test Post-Test 

-10 -9° 36' ~8° 55' 

~4 ~3° 34! -2° 55' 

Inboard right Q +0° 10! +1° Q2' 

4 +4° 26' +4° 28! 

~ 10 +70°32' +10°39' 

-10 -9° 36' -8° 7§' 

-4 ~3° 34' -2° 20' 

Outboa: d right 0 +9° 10! +1° 05! 

\ 4 +4° 26' +3° 59! 

~ 10 +10°32' - +10°18' 


* Inboard only was measured but was the same as outboard panel(see Ref 2) 
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CONFIGURATION INVESTIGATED 


The Rockwell International model 47-0 Space Shuttle Orbiter Vehicle 
was ucilized in this test series. The mode] was originially constructed 
to -140A/8 lines, but was modified prior to this test with the addition 
of the -140C OMS pods, six inch bevelled interpanel elevon gaps and un- 
covered RCS forward thrustor parts. To denote these additions, the addi- 
tional designations "C" (for -140C OMS pods) and "R" (for RCS thrustors ) 
were added, and the slashes deleted for convenience on Table I] (designated 
"-140 ABCR"). 

In data sets RE8069 to 085 the RCS thrustor ports in the nose were 


filled reverting the configuration to -140A/B/C modified with body Bog: 
The following nomenclature denotes the model components: 

Component Description 

Bog 140A/B fuselage (VL70-000140A, VL70000140B) 

Bon 140A/B fuselage (VL70-000140A, VL70-000145, VL70-000140B, 


VL70-000143A, VL70-000139) with RCS thrustor parts (VL70- 
08501, VL70-08502, VL70-08296) : 


Coe 3 140A/B basic canopy (Vi.70-000140A, VL70-000143A) 


Ena 140A/B elevons (VL70-000200, VL70-006089, VL70-006092 ) 
with six inch bevelled interpanel gaps, no flipper door 

Fg 140A/B body flap (VL70-000140B, VL70-000200) 

Mig OMS-RCS pods for 140C Orbiter 

Nog OMS basic nozzles 

Re basic Orbiter rudder (VL70-000146A, VL70-000095) 

Vp basic Orbiter vertical tail (VL70-000140A, VL70-000146A) 

Wi46 basic 140A/B wing (VL70-009140B, VI.70-000200) 
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CONFIGURATIONS INVESTIGATED (Concluded) 


Designated configurations are: 


~T40ABCR = Boy Cg Egy Fo Mig Nog Re Vg Wa, 
-140 ABC = B,, C 


9 Fag Fo Mig Nop Re Vg Wie 
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TEST FACILITY DESCRIPTION 


The Ames Research Center Unitary Plan 11- by 11-Foot Transonic Wind 
Tunnel is a closed-circuit, air-medium, variable-density facility capable 
of attaining Mach numbers from 0.6 to 1.4 at keynolds numbers from 1.7 x 
10°/Ft to 9.4 x 10°/#t. The test section is 22 feet long, and models are 
installed on internal strain-gauge balances mounted to sting-type support 


systems. 


Shadowgraph and Schlieren photographic equipment is e@vailable, and 


pressure transducer instrumentation is provided. 


Tunnel operating temperature is 580°R. Extended high Reynolds number 


runs are restricted by power availability. 
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DATA REDUCTION 


Standard NASA/Ames data reduction equations were used to reduce |. 


forces, moments, and pressures to coefficient form. Orbiter main balance 


force and moment coefficients were computed using the following equations: 


Ca, = AF / (q S) 
Cy = NF / (@ S) 


Cy = SF / (q S) 


Cy, - Z 
om, At ar 
Cm qSc 7 Cc 


Cy - 2 
RM Y T 
R q>b b 





C - 1M a Cy + XT 
n q°b 


Orbiter main balance measurement 


Normal Force 
Axial Force 
Pitching Moment 
Yawing Moment 
Side Force 
Rolling Moment 


> 
| 
| 


= CN cos a “Cy sina 


Cy, Cy sin a+ Cy cos a 


Cy + Xq 
Cc 


Moment Transfer Distances 
Xr = 0.572 in. 


Yr = 0 
Zr = 0.450 in. 


_ The Moment Reference Center about which the data was reduced is 


— focated at 


Ko 
Yo 
Zo 
Balance coefficients were 


Orbiter (Full Scale) 
1076.68 
0 
375.00 


grouped into datasets RE80$$. 
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DATA REDUCTION (Continued) 


babes saa R eee 2 


Hinge moments and hinge moment coefficients were computed using the 
following equations: 


Elevon hinge moments (inboard and outboard). 





| HMe, = (HMT-HM2) (M1/D1) + HMI 
. HMag = (HM3-HM4) (M3/D3) + HM3 
where : 
HMi = measured moment on strain gage i 
D1 = distance between gages 1 and 2, .49335 in. | | 
D3 = distance between gages 3 and 4, .45800 in. . ' 
M1 = moment transfer distance for inboard elevon, .93825 in. | 
M3 = moment transfer distance for outboard elevon, .92250 in. | 


Elevon hinge moment coefficients | | Oo 


Inboard, Cy. = Hyg / (q Se Ce) - 


Outboard, Cy. = Hy, / (4 Se Ge) 
0 


Total, C = C <+C 
Heror = Ney “Mey 


- te - an 


Sa = elevon reference area, 0.189 ft.? 





Ce = elevon reference MAC, 2.721 in. 
Body fiap hinge moment coefficient 
— | CHoe = HMp¢ / (4 Spe Che) 


HMp¢ = weasured body flap hinge moment 


i] 
meme ae ee ; - ee ee ee mm eee ee 


body flap reference area, 0.12834 ft. 
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DATA REDUCTION (Continued) 


a Chf = body flap reference MAC, 2.541 in. 
= Hinge moment coefficients are part of datasets RE8X$$. 


Pressure coefficients for all model orifice pressure measurements 


were computed using this equation: 


Cp. - (P; - P)/q 


fe where P, = pressure at model orifice i 


Pin 


tunnel static pressure 


ree 


n 


q tunnel dynamic pressure 


Other data reduction constants include: 


S = wing reference area, 2.4210 ft.2 
c = wing reference chord, 14.2443 in. 
" b = wing reference span, 28.1004 in. 


After the data had been reduced to coefficient form by NASA/AMES, DMS 
interpolated it to nominal a's and g's. Then 2 types of base and sting 
cavity area coefficients were calculated. When they are applied 3 types 
of balance coefficient data exists. These can be distinguished by the 
last subscript (symbolic name) or postfix (mnemonic name). The key is 
given below 

U ~ uncorrected coefficients. 


coefficients with sting cavity pressure corrected to 
base pressure (without a suffix). 


iar F ~ forebody coefficients with the base area pressure 
- corrected to freestream pressure. 
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DATA REDUCTION (Continued) 


Only the correction coefficients associated with base pressure tapes | 
through 4 were applied to the longitudinal orbiter coefficients. 

Figure 2b illustrates the base area associated with each pressure 
tap. Alphabetic characters bf and sc designate body flap and sting cavity 
areas, respectively. Base area coefficient names have a numeric character 
which designates the pressure tap number. Base coefficients for vertical 
tail areas 5 and 6 were calculated but not applied to the total orbiter 
coefficients. Base area coefficient values are tabulated in the appendix. 
A detailed derivation of these coefficients follows. It is concluded by 
a matrix of base area geometric properties. 

The orbiter sting cavity force and moment coefficients were computed 


as: 


c, = ACp2 - Cpi) Ay 

Asc S 

C (Cpa ~ Cor) A, tan 12.55° 
Ns¢ S 


Zt Xs 
Cmse * OAs, eo Nse “Em 


The orbiter force and moment coefficients corrected for the differ- 


ence between balance cavity pressure and orbiter base pressure: 


Ca = CA, - CA. 
C = C( = 

N Nu Nec 
C =C, -C 

m my Moe 


These orbiter coefficients are part of datasets KE80$$. 
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DATA REDUCTION (Continued) 


Orbiter base force and moment coefficients were calculated as foliows: 
Upper base area 
Cnoy = -(Cyo Aoy tan 16°)/S 
Cagu = ~(Cp2 Agy)/S 


Cazu 42u _ Sn2u X2u 
c 


Cm2u = C 


Lower base area 
CN2, a -(Cp2 Aa, tan 10°)/S - 


Ca2, ~ “(pe Aa, )/S 


Z x 
Cm, = Caz, -2& - Cy2, —2t 


Total base area, Ag 


Cyo = Cyo, + Cyo, 


Car = Cao, + Caa, 


Cn2 * Sma, * “m2, 
QMS pod base area, A3 
(This assumes the surface is perpendicular to the orbiter X-axis) 
Caz = ~(Cy3 A3)/S 


23 
C. 


Cm3 = CA3 


OMS pod base area, Ag 


(This assumes the surface is perpendicular to the orbiter X-axis) 
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DATA REDUCTION (Continued) 


= | Cag = ~(Coq Ag)/S 
; ; 24 
(ma = Cag 
| Coefficients for the above areas are grouped into datasets EE8D$$. 
; ; eae Beast daa ~~-tpper surface” of body f} ap 
| “Core Abf 
= ofp o 
CAL e een (Spe + 6.88°) 


-Cp Abf : 
CNpg = —e— 608 (Spf + 6.88°) 


CAy ¢ Lyf Nie Xpf 


Gmbf = —? 7 


where: 


Cone * C200 * p201 + Sp204 * “p205 
4 


om The orbiter force and moment coefficients adjusted to free stream 
2 pressure (forebody coefficients). 


~C.7 Ar * Ca. + C 
a = pl ™] Aj a” 
Cap * CA (At i= 2 


—_— se _ CNe > Ny -(Cne : Che) 
re | | 4 
Cme = mu (V2, Cm, * Cb) 
These orbiter coefficients are part of datasets KE80$$. 
Vertical tail “undercarriage” area, As 


Top Segment: 
Cnst = (Cos Ac, tan 63.75°)/S 


ae 18 


“ 
‘ 
so 7 7% 





"ATA REDUCTION (Continued) 


Cast * - (Cops Age)/S 


a Z5 X 
2 Cit * Cast = ~ Cyst wet 
Middle Segment: 
eae Cysm = (Cog Agm tan 26.1426°)/S 
faa —Casm = > (Cys Agm)/S 
ae lem , 
— Cmsm = Casm a - Cyém 2m 
a Bottom Segment: 
a CN5b = (Cp5 ASb tan 21.94°)/S 
- Ca5b = - (Cos Agp)/S 
= Z X 
Cmsb = Cash ~22 - Cusp 22 
. Total area, Ag: 
a Cys = Cyst + CN5m * CNSb 
. Cas = Cast + Casm + Casp 
CMs = Cmst + Cmsm * Snsb 
=i Vertical Tail base area, Ag: 
: Segment above rudder 
= Cyéy * (Cog Agy tan 63.75°)/S 
= Cagyu * (Cog Agy)/S 
ty tu 
Cméu * Cagu 4 - Cney 4 
- 2 19 
—_ 


=e -= -—~ ~~ 


—_— ——T- * i i pete 


z- DATA REDUCTION (Continued) 


Rudder/Speed brake base: 
3 7 Cag, = Cpe Ag-, [sin (0-55.1667°) cos 55.1667" ) 
ae + cos (@ -55.1667°) sin 55.1667° cos (ér)]J/S : 
“NG, = Co6 Age, [sin (@ - 55.1667°) sin 55.1667° 


= - cos (@-55.1667°) cos 55.1667° cos (ér)]/S » 4 
Cy6, = Cpg Ag-, cos (8 -55.1667°) sin ér/S 


“m6, “ ECae, (26,) - Cyne (X6, )]/c 
CoG, = [Cy6, (26, )]/b | 


Cn6, 7 -[Cyv6 (X6,)]/b 





$ 
SB 
9 = tan | | 8:456791 + .573209 cos ($2) 
3.797715 - .823715 cos 3") 


A6+ = Ag, /sin 8 | : 


Total area, Ae: 


Cag = Cae + Cage 


7 

pee “Ng * Neu * CNgs | | 
ot “1g = “Yes ! | 
9 Cmg = Cmgy + Cmgy , | 
ad C26 = Cree : : 
Cn6 7 &n6, | | 

| 


see Vertical tail area coefficient data are grouped into datasets GE8D$$. | 
. " | 
7 7 : es eee: eae ' 
ny | 
ee 
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ees ep ety 1 vee : . ay 2 pny .. 7 a Se + . = . eu -. = ¢ ae - - a - oc 
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DATA REDUCTION (Contit.ued) 
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We 
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. is reproduced below: 


released. 


OA148 pressure data. 


DATA REDUCTION (Continued) 


Ab, ft’ 


0. 0066036 
0.0456000 
0.0621 000 
0.0950800 
0.1551400 


= 15.045 + 1.442277 [1-cos (4sb/2)] 


9,755 + 0.501827 [1-cos (ésb/2) | 


Standard OMS loads cycle test procedures were used ty process the 
First numerous pressure distribution plots were 


Analysis of these produced bad pressure data list. This list 


ee 


wee fe Oe my, 


eo ae Ami en ~e on tounie 


DATA REDUCTION (Continued) 


OA148 Bad Pressure Data 


-_—— Oe Oe 


Note: Wind tunnel pressure data tabulated in the appendix 


have the original bad data values. 
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7 Dataset Tap 

oe Component. NO. No. B o 
ruselage 1 143 4 7G 
B 1 148 4 «4 

1 150 4 -4 

1 152 4 “4 

} 186 4 ~4 

7 187 4 ~4 

T 189 4 -4 

1 191 4 ~4 

1 193 4 ~4 

Lower Wing 1+ 7 231 ALL ALL 
(L) 1 > 85 290 ALL ALL 

1 316 4 “4 

] 317 4 ~4 

1 337 4 ~4 

1 333 4 -4 

71 358 4 0h 

1 378 4 ~4 

1 379 4 -4 

1 398 4 ~4 
Upper Wing lL +? 247 ALL ALL 
(U) 1 357 4 “6 
Body Flap (F) 24 205 -4 12 
Speed Brake (K) 1 > 85 822 ALL ALL 
Vertical Tail 8 443 ALL ALL 
(V) ALL 1444 ALL ALL 
79 1453 -4 -4 

79 1454 ~4 


-4 


DATA REDUCTION (Continued) 


These rsints \.ere eliminated from further Processing. The remaining data 
were interpolated to nominal alpha and beta values. Processing was com- 
pleted with the release of a magnetic tape containing the final interpo- 
lated pressure coefficients. | 

This report contains plots and tabular listings for both force and 
pressure data. Plotted force data illustrates lateral-directional, longi- 
tudinal and hinge moment characteristics of the configuration tested. 
Plotted pressure data illustrates the effect of several control deflec- 
tions and attitude changes on local pressure distributions, The multiple 
volume appendix contains a tabulated listing of the basic vorce and pres- 
Sure data. Listing of the interpolated base area coefficients is also 


included. The plotted and tabu*ated data are arranged in the following 


manner: 
VOLUM _ 
NO. CONTENTS 
1 Force data plots showing lateral-directional 
longitudinal and hinge moment characteristics. 
2 Plots illustrating the effect of control surface 


deflections on fuselage, wing and vertical tail 


Pressure distributions. 


VOLUME 
NO. 


3 


4,5 
6,7,8 
9,10,11 


12 
12 


13 
13 


DATA 


Tabulated 
Dataset 
RE80$$ 
RESX$$ 
RESY$$ 
KE80$$ 


EESD$$ 
FESD$$ 


GESD$$ 


Tabulated 


Component 
orbiter fu 


lower wing 
upper wing 


upper body 
lower body 


speed brake 
vertical tail 


REDUCTION (Concluded) 


CONTENTS 

Force Data 
Data type 

source balance coefficients 
source hinge moment coefficients 
source base pressure coefficients | 
interpolated balance coefficients 
adjusted for cavity pressure ang: 
forebody coefficients 


interpolated base and cavity area 


coefficients 


interpolated vertical tail base 
area coefficients 
Pressure Data 


Fourth | 
Character* Page 


selage B 1 


flap 
flap 


<xK GT C ™ 
ay 
> 
=) 
qn 


* The fourth character in each dataset identifier (i.e., XESBXX, B for 
Fuselage) represents the indtvidual component. 
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TABLE | 





DATE 8 May 1975 | 








DYNAMIC PRESSURE 
(pounds/sq. inch) 


STAGNATION TEMPERATURE 
(degrees Fahrenheit) 


t 
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p . he og 8 aes 
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‘ 1 
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1 
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BALANCE UTILIZED: ___ARC Task MK XX A | 


CAPACITY: ACCURACY: TOLERANCE: a 


NF 3000 _ibf/gage 


SF 500 lbf/qage ! 
AF J600 lbf eae 7 
oY 27,000 in-lbf ees 
YM 10,500 in-1bf - : 
| 
COMMENTS: Maximum normal and side force dependent upon point of : 
application 
27 
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TABLE III 
MODEL DIMENSIONAL DATA 








MODEL COMPONENT - = Sit tas 

GENERAL DESCRIPTION : _ Configuration JLOA/B orbiter fuselage 

NOTE: Bog is identical to Bo, except underside of fuselage has been _ 
refaired to accept W3,. 

DEL SCALE: __SS- 2 


DRAWING NUMBER: _VL70-000113R,_ 000200, 000205. sO04089- 500014,5., 


VL70-000140A, ~000140B 











DIMENSIONS : FULL SCALE MODEL SCALE 
Length (OML: Fwd Sta. Xp =235),In. 1293.3 38.799 
Length (IML: Fwd Sta X =238),In 2290.3 Q 
Max Width (@ Xp = 1528.3), In. wale Qe 2 WD 
Max Depth (@ Xp = 1464), In. ——220,0 2500 
Fineness Ratio en * P<) Sn © PY) 
Area - Fté ee 

Mox. Cross—Sectional —— 240, 88 0.3068 
Planform se aaa 

Wetted Lice etineeiicy” aliases ae 
Base eee 8 eempenenreme 
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TABLE III (Continued) 


MODEL COMPONENT :___BODY - Bag 
eens ere eee 
GENERAL DESCRIPTION : _____ Configuration 1L0A/B orbiter fuselage with 


forward fuselage RCS thruster p orts, otherwise Bog is identica] to 


Bag: 
een peer ee er n 


MODEL SCALE: 0.030 


DRAWING NUMBER : VL70-000140A,. -0001L08, -0001438, -000145, -000200 
VL70-000205, -004089, -008501, -008502, -00a206 


DIMENSIONS : FULL SCALE MODEL SCALE 
Length (QML: Fwd Sta X9=235), In. 1293 3 
Length (IML: Fwd Sta Xo =238), In14290,3 48.709 


Max Width (@ X_ = 1528.3), In. 


Max Depth (@ Xp = 1464), In. 


Fineness Ratio 


ii 
‘i 








Area = Ft* 
Max. Cross~Sectional 0.88 9.3068 
Planform fae oat 
Wetted a a ee ee 
Base eee eens 
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TABLE TII (Cont‘dj 


MODEL COMPONENT :___ CANOPY = Cg) 


GENERAL DESCRIPTION : _ Configuration 3A, Canopy used with fuselage 




















MODEL SCALE: 0.030 MODEL. DWG: _SS—AOO1A7, Release 12 
DRAWING NUMBER: VL70-0001L3A 
DIMENSIONS : FULL SCALE MODEL SCALE 
Length (Xy™434.643 to 578), In. _}43.357 aa YS |)) 
Max Width (@ Xp = 513.127), In. —AO2:4120 00 572 
Max Depth (@ Xq = 485.0), In. 25.00 2103750... © 
Fineness Ratio 
Area — CE | eeeneeeerereee 
Max. Cross—Sectional ee omietee eee 
Planform a ae en a ee 
Wetted cree eres 
Base sea et Se 


3h 


mg ee 
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}} 
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TABLE ITI (Cont'd) 


MODEL COMPONENT _RLEVON - 2 a 


rie tee ee epee 1 Oe ey 


=e 


GENERAL DESCRIPTION _ 6.9. An. #.S. gana machined into Ea, eleven, — 


Flipper doors centerbody pieces, _ and tipseals— are not. _ Simulated, 


— 


(Mata are ) for one of two sides. ) 


OS SS ee 


SS Fe eae BE Fe gr ee ae re aaa ea 


MODEL SCALF: iO. a 


DRAWING NUMBER 


a 


a eee ae a eee Ee. 


DIMENSIONS FULL SCALE MODEL SCALE 
Area ~ Ft” 210.0 0.189 
Ee oe 
Spen (equivalent) , In. 349.2 10.476 
Inb'd equivalent chord, In, 18.0 3. 5h 
Outh'’d equivalent chord , In, ae ys an 1.656 . 
Ratio movable surface chord / 
tota! surface chord —_—_— eee 
At inb’d equiv. chord 0.2096 9.2096 
At Outh'd equiv. chord 2 400K 0.4004, 
Sweep Back Angles, degrees ae Seems 
Leading Edge 0.00 0.00 ; 


Trailing Edge 








Hingeline O. es , 9.0 
halt of Area fe C ©), | 
Area Moment ( ache 20f eK) 0.0429 
Mean Acrodynamic Chord, fn, 90.7. 2.72) 


-- ~~. 


i= Ce 
a ee ee ee 
ener eee 


‘nc: Scales i ets 


| 
a | | 
ae en “4 . A Omori ere ran a: eee i 
TABLE III (Cont'd) 
MODEL COMPONENT : BODY FLAP — Fg 


GENERAL DESCRIPTION :___Configuration 140A/B | 


MODEL SCALE: 0.030 
ee ee 


DRAWING NUMBER: _VL70-0001408, -000200, 0 


DIMENSIONS : 


Length (Chord), In. 
Max Width , In. 
Max Depth, In. 
Fineness Ratio 
2 Area = FL? 
Max. Cross—Sectional 
Planform 
Wetted 


Base 


ae eee a; 3 et, 
4 eo pot hs Sad gees 
| 


“4 Wee 
; s 


see tcf: Ar: : 


FULL SCALE 


of 


262.308 
23.00 


| 














142.60 











MODEL SCALE 


2» 1 





7.869 





0.690 








: 


0.128 


i 


0.0377 
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ab TABLE III (Cont'd) 


« 
eae he TE Et 


MODEL. COMPONENT : OMS POD = Mag 
GENERAL DESCRIPTION : _Configuration J40C orbiter OMS pod = snort pod. 


External contour is to referenced drawings with 1/2" added to simulat 
TPS. 


greece nee ee TE SS a 
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a ae - 

toa aowe 
: 
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: 
soe ~ 3°? 


Tote ht wo Baw 


aac en per PN LSS TE PA a aE A a 


MODEL SCALE: 0.015 


DRAWING NUMBER: _VL70-008,01, -O08J0 


es : tt 
wl te : 12 

Tape week Veda 
4 : te 


oe DIMENSIONS ; FULL SCALE MODEL SCALE 


-. 8 : 
ve tae! Sti. seem ene die: Te "et eet 


Length (OMS Fwd Sta Xp 1310.5),In, 258,50 


| 


Max Width (@ Xo = 1511), In. __136,8 10 


ae ee 


Mox Depth (@X,= 1511), In, 9 7he70— = tisCS 


Fineness Ratio — 2 


) 
| 


: | Area ~ F i 





Max. Cross—Sectional | 38. 865 | 0.053 


ad 


Planform 





Wetted 


Base 


| 
j 


‘Pye 


ae 4 4 
ee ee 
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TABLE III (Cont! 
oMs ew w} 
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GENERAL DESCRIPTION 
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MODEL SCALE: 0.030 ee 


DRAWING NUMBER _VL70-000146B, 000095 


DIMENSIONS FULL SCALE MODEL SCALE 
Area = Ft” 100.15 0.090 
Span (equivalent) , In. 201.00 6.030 
Inb'd equivalent chord, In, 21.585 2.748 
Outb’d equivalent chord, In. eed 833 1.52 
Ratio movable surface chord/ 
total surface chord TT JSST 
At Inb'd equiv. chord poe * PY 0,0 0.400 
At Outb’d equiv. chord 0.400 0.400 
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a Rate of Taper __Q 0,507 _ 
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~. Leading Edge 45,000 _45.000_ 
Os : Trailing Edge 26.25 26.25 
‘sf ; 0.25 Element Line theid  —_b1.J13 | 
| a oe Chords: 
e Root (Theo) WP 268,50 __8,055 
a Tip (Theo) “WP 108.472  _3.25b__ 
mS MAC 199.8. 5.994 } 
a Fus. Sta. of .25 MAC 1463.35 = 43,90) : 
ae W.P. of .25 MAC 635.52 19,066 : 
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GENERAL DESCRIPTION: Configuration L 
NOTE: Identical to Wa, exceot airfoil thicknoaa, Dihedral angle is alone __ 
trailing edge of wing. ae ge et a 8c ae 
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